Purpose: To design and implement flipped clinical training for undergraduate dental students in removable complete denture treatment and predict its effectiveness by comparing the assessment results of students trained by flipped and traditional methods. Methods: Flipped training was designed by shifting the learning from clinics to learning center (phase I) and by preserving the practice in clinics (phase II). In phase I, student-faculty interactive session was arranged to recap prior knowledge. This is followed by a display of audio synchronized video demonstration of the procedure in a repeatable way and subsequent display of possible errors that may occur in treatment with guidelines to overcome such errors. In phase II, live demonstration of the procedure was given. Students were asked to treat three patients under instructor's supervision. The summative assessment was conducted by applying the same checklist criterion and rubric scoring used for the traditional method. Assessment results of three batches of students trained by flipped method (study group) and three traditionally trained previous batches (control group) were taken for comparison by chi-square test. Results: The sum of traditionally trained three batch students who prepared acceptable dentures (score: 2 and 3) and unacceptable dentures (score: 1) was compared with the same of flipped trained three batch students revealed that the number of students who demonstrated competency by preparing acceptable dentures was higher for flipped training (χ 2 =30.996 with p<0.001).
the students need to learn the text by using prerecorded lectures at home and class hours are used for interactive discussions or projects to apply the knowledge [2] . In flipped clinical training, students learn about the procedure using interlinked learning activities, assessments and feedback in clinical center whereas clinical hours are used to practice the learned skill. So it reallocates the training from observation and movement repetition to structured learning and competent performance.
Fabrication of functionally acceptable removable complete denture is a challenging task for even experienced dental practitioners and undeniably a hardhitting for beginners. Undergraduate students training in treating completely edentulous patients by functionally acceptable removable complete dentures need to be addressed with a more systematic approach. In Indian dental schools preclinical and clinical teaching are carried out by a prefixed number of exercises to train our graduates with the assumption that the students' skill will be enhanced by practice. Although the competence needed in complete denture prosthesis is multilayered and requires diligent practice, sub-skills which span between the boundaries of an initial examination to post denture insertion need to be taught with a clear outline of tasks and assessed periodically to construct the final core competency as an achievable target. In the existing training method, learners are getting their hands on skill by "modeling," which means observing and imitating actions carried out by the clinical instructor (model) and then they will try to accomplish the task by "movement repetition" [3] . In this observational learning method, the student is focusing on actions without a clear theoretical framework, and the instructor may not be code the actions in a repeatable way. When students start performing the task, they make errors at different phases and correcting with instructors support which results in slow and incremental learning. When a situation requires an alternate or additional action that has never before been demonstrated, then the concept of repetition will not support the performance. Hence there is a requirement for developing structured training activities and assessment methods to replace the traditional chair side training. The medical literature review also supported our concept that structured methods aiming to teach novice have led to sustained improvements in selfreported confidence [4, 5] .
Student dentists are invariably struggling to demonstrate competence in complete denture treatment (highly individualized treatment that requires tracking jaw movements with remarkable precision to optimize oral health by replacing all missing teeth). Therefore, we aimed to design and implement a pilot project on flipped method for complete denture training to provide a comfortable learning environment for the novice learners and systematically train them to reach the expected level of competency. Students concerns about faculty support, time limit, and differences at individual levels in qualifying the formative exams were addressed and assurance was given within realistic limits. Fig. 1 reveals the program details of phase I [6, 7, 8, 9, 10] and phase II [11, 12] .
With this training, students treated three different patients who are completely edentulous with instructor's guidance and stepwise monitoring. Instructors also shared how they will be assessed based on a checklist criterion [13] and rubrics [14] in assessments.
To measure the teaching-learning outcome, students were subjected to summative clinical examination to assess their competency in treating edentulous patients with aesthetically and functionally acceptable dentures. Tables 2 and 3 illustrate the checklist criterion and rubric scoring method (score 1 for unacceptable dentures with major errors, score 2 for acceptable dentures with minor errors that do not compromise outcome, and score 3 for acceptable dentures with no evidence of errors) followed in both traditional and flipped methods.
We invited the same internal examiners who assessed Competency scoring: a score of 1 for unacceptable dentures with major errors; a score of 2 for acceptable dentures with minor errors that do not compromise outcome; a score of 3 for acceptable dentures with no evidence of errors.
Fig. 2. Comparison of Number of Students Preparing Acceptable and Unacceptable Dentures among the Study (Flipped) and Control (Traditional) Groups
A total number of students who demonstrated competency by preparing acceptable dentures with no evidence of errors and dentures with minor errors that can be corrected (scored 3 and 2) and total number of students who demonstrated incompetence by preparing unacceptable dentures with major errors (scored 1) among study and control groups.
the control group students to assess the study groups also. The examiners a had clear understanding about different training modes and the potential for variability between subjects in performance hence agreed with each other to apply the same assessment protocol that was used for the control groups so as to bring fairness in assessing the specific component skills. The collected data was analyzed for knowing students competency in preparing acceptable dentures by applying chi-square test using SPSS version 20.0 (IBM Corp., Armonk, USA)
to find out the statistical significance.
Results
We considered the traditionally trained three batches and the flipped trained three batches for statistical analysis. This was done by clubbing the score 2 and 3
(dentures with minimal errors that needs minimal corrections for acceptance and acceptable dentures that needs no corrections) as one group and score 1 (un- acceptable dentures) as another group (Fig. 2) . Results
showed that the number of students who demonstrated competency in complete denture treatment was more for flipped training method and hence has high statistical significance (χ 2 value 30.996 with p<0.001) than the traditional method.
Competency of students in treating completely edentulous patients trained by both methods is shown in Fig.   3 by displaying the percentage of students scored 1, 2, and 3. The increase in the percentage of students who scored 3 in flipped method clearly reveals its supremacy in training efficiency.
Discussion
Imparting practical skills is a diligent task in dental education and teaching the skills in a clinical environment is even more complex. In this study, we intended to train our undergraduates to achieve competency in with what learning is supposed to achieve.
Unaccepted performance due to students inherent inabilities in the psychomotor domain is a critical issue in any training program and same happened in our case.
In the study group, 13%, 7%, and 15% of students in 
